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(54) METHOD FOR DETECTING AC HOLE PLASMA 

(57) Abstract: 

PURPOSE: To provide a method for detecting 
Acholeplasma and a kit used therefor by clarifying a gene 
specific to Acholeplasma. 

CONSTITUTION: The objective method for detecting 
Acholeplasma is to detect a gene of spacer region 
between a gene coding 16SrRNA of Acholeplasma and a 
gene coding 23SrRNA. The objective gene of spacer 



region. The objective kit for detecting Acholeplasma 
contains a specific kit for amplifying the gene of spacer 
region. Acholeplasma can rapidly be detected in high 
sensitivity by using this gene of spacer region. 

COPYRIGHT: (C)1994,JPO&Japio 



<19)B*H«Wr C J P) 02) ^ §fl 4# It £t $g (A) 



(51)IntCL 5 

C 1 2 Q 1/68 

C12N 15/11 

C 1 2 Q 1/04 



ZNA Z 7823-4B 
A 7823-4B 

6807-4B 
8931 -4B 



F I 



(ll)#frftIE&lifi#^ 

#H^F6 -98800 

(43)&MB ¥fi£ 6 ^(1994)4^128 



C 1 2 N 15/ 00 A 





^¥4-274830 


(71)ttlgA 


591038141 




















(22)mHH 


¥«4^(1992) 9 ^21B 














(72)3 




&fi»*»rtTJ£H3Tg4i 
*stetfc«t»*Sff*BrH 










(72)# 














(72)# 


SB* 


&«»**Ml}«ffl3TS43 










(74)ftSA 





















(54) [$MBS>*WJ Tnuy^>Cvc?)^tb^fe 
(57) [RKl] 

[fljj*l T = l^^X-r© 1 6 S r RNA^n- 
SitC^-i: 2 3 S r RNA^^- Kt^ie^O^^fe 




1 

[WfTff*<Z>$5IS] 

3 1/^7X^1 6 S r RNASrn- Hl-SJte^i 2 
3 S r RNA^n- K-rS»e^WK*>S^^<— 

[0 0 0 1] 

[*3*-b*>»flJ5i»] 73^X7 (Acho 

leplasma) ©tftffl^ffi^BBU, I^»fil6S/2 
3 S r RNA^^— ffiJKcoite^ffiJKSrffiv^fcffli* 

[0 0 0 2] 

Tnk^y^Vji^n/yXV (Myco 
plasma) tHC^E-y^x:* (Molicutes)Ml-Jg1-£»i& 

5. ^*^79X^bftM¥mz.&mZfrZ> 0 73^ 
1 9 3 6*F, TTkX^JtflE^fc^KSJxfcfiO 

iSftfflJR (1 9 88)), T^i/^yXVit 

(Methods in Enzymologyh Sl5 5t, f 
3 3 5~3 5 01 (1 9 8 7) ] ;1>X<D 

«x #i¥2 - 1 0 6 3 5 i^mia^ ^-i^ZfJX 




#M¥6-9 8 8 0 0 



2 

[0 0 0 3] 

ffliad^oiftiSff/jettWffiSrfltfi:^*. tuition 3X^ 

10 [0 0 04] 

73l//7Xv©l 6 S r KfSJte^i: 
2 3 S r RNA&3- KI-fcfce^lHtcfcS;*^— • ^ 

^cD|R2(7)3)S^f^ »1<o38Kco^^— 6H«©» 
fe^^It^o #%K<£>gl3cD^i2: N »KO^r 

20 ^4*So^9^^— Sr^UTV^r i:S:W«i:i-s 0 
[0 0 0 5] 7a l/^X-r© r RNAS a - Kt5D 
NAfcfc, 1 6 S r RNA-^^f-flJt- 2 3 S r R 
NA-7^- 5 S r RNA<©#DNABE5!TT* 

CTalz/yX-x'^ r RNA^a — KLtV>5DNAE 
^!IC0--ffl5 % i-&*>*> 1 6 S r RNA-7^- fB«- 
2 3 S r RNA$r3 — KLTV^Site^^jS^E^— 
SPSrWtiMcU fern V/7X^|^»j|S«iftSSS 

30 ^^fR^PCRffi^fr?^^ Tai/^Xvf: 
#*W*»e^O#^ffi«Sr P C R&^it*It-^fcie>^ 

i^^XTDNASrtiaiJ: UTPCR&SrfTV\ 731/ 
^^X-^DNA<Z>W^««dS3»*J:<ii«S^ 7 3W 

[0 0 0 6] KT, JWSriioT**l8SrAflc6«j^K9i-r 
5o ^P^(-ffiV>^73i/^^X^i: LtttMitf7a 
^7X-7 7>fK9?>f>f (A. laidlawii) PG8ft 

7 3 U^XTCO|feffl^v^e>ttS r R N A£r3 — Ki~ 

fclE^ifeJxtf&V^ Wi«l 6 S r RNA-^- 
3 S r RNASra— K1-5*ME5UJ;9# 
ftW*BE^J*jlUH2:fcr£l\> 16SrRNAM23S 
r RNA^3^-Ki-6«^^«^raT<t<«:#^tt 
TV>5r i:*S*afett"CV^S (W4-113154§ 

[0 0 0 7] 

so im i ] 




-9 8 8 0 0 



m i 

R16-2^ga^!) : 5' -GTGCGGCTGGATCACCTCC T-3' 
9 ? h'^/ux $H<j NNNNNNNNN 

(Lactobacillus casei) 
s^/V-X X^f V x 

(Bacillus subtil is) 
^>^V tr y C T 

(Escherichia coli) 
^^^^r!l^A /tftr;* 

(Mycobacterium bovis) 

/^XJ/^^J- y r> A /NDt' C 

A (Halobacterium halobium) 

^ar/^x^ ^/7°y ^ A 

^ .A (Mycoplasma capricolum) 

— Y^t-r^ T^;\>*? C 

7 ^ (Pseudomonus aeruginosa) 

1^— ^ i^— 7^ 

(Thermus thermophilus) 

^—/ut^ c 

(Halococcus morrhuae) 

^ht^h^i?;* y tr ^ 

>^ (Streptomyces lividans) 

^Ut/^f y^A ? n 

(Heliobacterium 
ch lor urn) 

y t>a ^<]) -NNNNNNNN 

(Flavobacterium 
heparinum) 

[0 0 0 8] [m2] 



(4) 



#M¥6-9 8 8 0 0 



C G 

R23-1R©12?!| : 8'- C T T A C C G A A C C G T C A T C CT C - 5' 

G C 

R23-lR©fflfflfS&ffJ : 5'- G A A T G G C T T G G C A C T A G G A G - 3' 



y x X7f y x 
iv'x'jtr ^ y 

y 

->^-K^-*-x Tx 
^x 



- G C - - 

-G C-C 

- G C - - 



— G - C A 

— T C G A 



- G 



AG — C T-GGATGC 



A C 



- G C 



A - A A T 



G - C A — 



- G 



C C * 



-A--AG G-CA 



[0 0 0 9] -tl5«lAV*2ttJDR«*«;rRNAiie 
r RNAjte^<£\ $2li23Sr RNA»e^<Z\ ^ 

[0 0 10] Mx.ll BE5B*^E5n##l-C*Stt6R 
1 6-2^^-r^-^gE^(J*<DiB^J#-^2T^^tt-5R 

«««: P C Rffi-CiiB-f S £ t 3 e 
[0 0 11] ^^^^^SftDNA^iCj;!)^ 
HPLC^T»«"C$S 0 rcD^^-r^-^-^r 
r^^yX^DNAIriS^lTPCRSjS 40 
Srffvv lf[XBB5BR^fflODNA^lt#iSrfT5o PCR 
jfefcoVvrtt* y ^ -#y ^ 7— tf (Taq-polynierase) 

fl§V\ Tal^^X^DNAOltilBS^Srfr^o 

[00 12] PCRjfeiUil »*iLT, WilflH 
mtt^y^-#y^9— tft«V\ DNA^tt (9 4 
X:) (7)Ig, ^^fv^DNA^-y^ (5 5 
t!) DNAWi^gi^ (7 2t) (OX 

t<tW^ISW^;^3 0[H]im g^Jite^^r *50 



[0013] m^mm^ntLT>NA<om.mm^^i~ 

So PCRffi^J:oXifi(BStLfcDNAC0l|[SBBJUStS 
fi, JLDN A£rM 1 3XftpUC^77- ^Xii^ 

n-^^^CQ^-r^^^u EgPCR^tSDNA 
SrfflV^;*fi& {P'fU? b (Direct Seq 

uence)fe] Xte^T?) hfcX*% Z> 0 # -jjfy 
-t'^fV^y b*hu (in vitro) DNA^©R 

AiE?!I<oBE*.Mitv^S^KCfc^?)^^:t % Sfc&jffl, 

[0 0 14] 73l/^7XvDNAt«f 
Sy^LTBU^^Rl 6-2^7^v-iR2 3-1 Ry> 

b P ^^2 3 obvxDmft&mmzti. **l«x*tul, u 
mmm^r4\cus<ommmmt:^ir 0 iesr rna. 

*^<—^—s 2 3 S r RNAO#S*ttK*PiB5Ui:<Dffi 
^Wfs^ r>yX y -^—^ (Nucleic Acids Re 




7 

search) , IlOi, f 1 6 0 7-1 6 2 41 (198 
2) KE*<£>^5vV* X<D^CO&£nt>tiT^ 

LOmSga^(J4»^S#-i-l'-2 l£rl 6 S r RNA& 
a -K-t-Sffi«, ifeg#^2 2-3 9 5 Sr*-«-1J— fg 
&S#-5§-3 9 6-440^:2 3S r RNASra— K 

U S <O^SiH^J^<^ffiS#-^ 1— 2Ul6SrR 
NASra-K*rS««, SS#t2 2~18 8$r^ 
"9— *S#-^1 8 9 — 2 3 3Sr23Sr RNA-Sr 

t RNA*a-K-r5««dS2 35^*AS*L 

[0 0 15] r O J; 5 trfteLfc^^-t-TO© 
*ft£E?UMt % MHDNAS I SWA (Sigjfitfc) 

[0 0 16] ftfc, 4»AMft««^)tttt]^rj£i: Utt, 

PCR^mffifi^iS^S^o^^fe-e 

W##5-9T-t:tt^ix«S*t5AF5, AF6, AF 
3, AR6, ARS^y^^If^S, 
tf. AF5, AF6, AF3^fc31iRSJt5^>f^- 
AR6 N ARS^feji^^tt^^^-r^-^l^ 

[0 0 17] *fc, »*tti:«ttl*!*ft3Eicaf*5fcae> 

^KPCRft^i, *i\ ^IIhIS^PCR (^ T -^ 
hPCR) «rffV\ ftfc-t©if«fl|«rtT?sa^^9^^ 

[HjgOPCR (t^yKPCR) tfr5^ifeT*>5 0 r 

-^^5o 0»Jx.ii, 77^hPCR^7^^ 
3*4: LTfSAF 5 irAF 6, XliAF6tAR6©^ 

LTJiAF 3tAR5^7-fv^ffl^§ 

[0 0 18] *|!|©73l/^7X7DNAfl?« 

-^DNASrSlRi-ntf <tV\ ^n^tLT(JMx.tf 
*t(B««rt-ey f 1f>f yUc^^f -fey 9 iff! 



(5) 




8 

[0019] 9mit<D#m*tm&fftittmmm8iKm 
s>?s mmmm, rtr^^»« 

«>aC^PCRKifi«rfT5c:i:dS"e*, «^*»^ 

[0020] rc^j: 5^T3ix^x^^^coae^. 
3^9X-?****jc*tat- 6^1 4: PCR 

[0 0 2 1] *5SW^fleoT. 7a^?X^» 

T^ry htU*5<rtia^ 7nW7 P 7X^«ffi 
*t^DNA««*«itt|-J-5fcj?)0^ , n-.^S:AixT<> <fc 

[0 0 2 2] K±PCRfttffiV^73^7XvoB 
*fttftttlife{J:ov^Tf¥«|illJ:UieiLT#fc35S, *«§9ttP 

4*r—*sm> i/XzrJ* {s^Jr/TPS *^-(Bio/ 
technology) , Jf! 6 §1 1 9 71 (1988) ) 

30 [0 0 2 3] 

immm] ^T^m^mmm^h^xmrn^mm-r^ 

[0 0 2 4] 1 

7nl/7 P 7Xv0 1 6 S r RNA-^^^«- 2 
3 S r RNA&a- KUTV^DNA«isEoiaSiE?U»!: 

(1) 73^7X^DNA©i» 

40 PG8» C^E¥«»*IIWSRJ:!)^) 

Sr^ftJOafe^Lfcj: K (Edward) «Mfi 3 y y h 7W 

*/flwc\ 3 7t-es*u loooog. i «pbo»^ 

LT«F«&»^fc 0 TEill ClOniMhy^ (Tris) 
-HC K PH7. 5, ImM EDTA) "C«ft:*-j5fcj#- 
ft* (Razin) b^jSfe Of a *?vP 

TvM"^ ^^^^5/^ /^f ytni;- (In 
ternational Journal of Systematic Bacteriology) N 
i3 3t, 12 0 1-2 0 61 (1983) ] XT^U 
X7XVDNA ^r|i® L /t 0 
0 [0 0 2 5] (2) ^yrf^^l^^K ^^-T^-D 



9 

mm<Dmm^ 1 xmz tiz r i 6 - 2 N m&m<om 

$m^2T*m£tlZ>R2 3-1 R<D&*V rf^ ^ 

XSIHPLC (TSK^/K DEAE-2SW, 
tt) *C»«U ir^-/^ (Sep-Pack) C 1 8 
^-X|±) -ejffiiSU *DNASr*&5 0|/ g#fc 0 
[0 0 2 6] (3) PCRffifcJ;5;*^^HH«<Z>* 
H 

3te«OTl- (1) "CiiSbfcy/^DNAO. l^gir 
0. Smlffl^^-^ (^-f^try^tt) 9 4 

1 o^w«pfift*[!iaLfc« % ^ r^^s/h 

(Gene Amp Kit) (Sffijg|±) fp<D 10// 1 <£> 1 0 Xif 
fiffi^5'77^ (lOOmMby^-HCl, (pH8. 
3), 5 0 0mM KC1, 1 5mM MgCh, 0. 1 
% (W/V) fyf^j , 16m1<7)1. 25nAI dN 
TPM&m ( d AT P s dGTP, dCTP, dTT 
P) , 0. 5 fi l<05«yh/^ \ <D#y?-7$}) * 
9— if, lfil<D20fiM R16-27 P 7^f^ x 1 

^®*£JPx.T 1 0 0 fi 1 Ufc 0 £ 

ttJJifcl 00/z 1 (D^^v (f^Vtfc) £rjp 

0. 5^(D#ft^5 5t, 2ftm<DZ?7<<( ^r—C0T^ 

^-f ^/HTofc 0 o m 1 ©S^*Srffi!9, * > 

(Nusieve) 3 : 17^fa-7i (FMCffl £VMt«C 
*»SrfTV\ if^^A^ov^KTDNASrMl 
T, *eS^feDNASrflt|RLfc 0 »440 
bp£&)2 3 0bp©DNA^sii(B$^r*5t). ^DNASr 

[0 0 2 7] (4) mi&<D? — V^ifctK 

^WJl- (3) T*#WcitiDNAKi2 0 0// 
1 £2 0 0 1 <D7z^J— nxJifrtvj* (^MU^ 

wo fcin^tt^a^js^u i 2 o o orpm , i o^>ra 

3t'fcb*JI (_LJR SrEHRLfco 2 00/i 1 <£>^ 

nn^ttii^l^U 1 2 0 0 Orpm , 1 
0#WigifrUk« (±Ji) SrlUiRLfco ft«^ % 2 0// 
1 <9 3Mf1^- hy^A^400/z 1 0>a:^ A-Sr^n 

1 2 0 0 Orpm N l 0 #W3g^ L«t«Sr|lIiR bfc 0 
«fcJRtt8 0%^* S-MzXfflH>. 30/tl 
<0TE/^y7rH!:»*Lfc o -<ODNAffiSKSr, 1% 

— ? (Sea Plaque) TfSu^^)V (FMC 
tfc) «f»fcl&fc:{lfcU Bl»^DNA^«Jl9aLfc 0 -80 9 
fflLfcDNA^tp^/I/fi, MERmaid™*^ b (^ 
^lOltt) f-^5«»bTDNA*«Sr#fc 0 *-f«J 
9WLfc^ (JBO. 2g) *c N y/vh 



(6) 




10 

*r4ls# ysu—i/a> (High salt binding solutio 
n) 6 0 0^1, (glass fog) 4 0 /z 1 £ 

*Px.T10#ffl, <£<*Ki3XU 1 2 0 0 0rpm. 5 

y;V-> 3 y2 0 0/ / lt«^U 12 

0 0 Orpm , SfWWfrfrU ±iJiMSr|&*Ufc 0 
/V- jrty^a (Ethanol wash) 3 0 0^1 T*itm&$£ 

*u 2-3is>iw < t<^<(^u e<»^ut 0 ^ 
io t, ttm s tfrmk, 40^ i ©«»7k**ox., s or. 

5#W>f b«, 1 2 0 0 0rpm. 1 ^WJfrfr 

U ±»©DNA*ttSrlHllRL^: 0 «IS7k"eDNASr« 

fflnft^ti-2iHiiiLfc 0 mm^ io M i© 

3MS^»^ b y 2 0 0^1 <D^#S — /^SriPx., 

1 2 0 0 Orpm , 1 O^BBa^UMJRSrleliRLfc. tt« 

[0 0 2 8] ^©iJiaTft&iifcDNAitiaitL 
TV— if (Sequenase) V— ^je^w^ 

20 b (U S B$t) &m^XSlT<D£5\cfr4 V? V*/-? 

^^DNAif^^^V^fc^^-r^— R 16-2, ^tF^ 
7>f^R2 3-lR^^7^ (MEGALABEL) ^f-y b 

&mm±) &m^Xs s f Cv- 32 pj dAT 

- 2 , fe^V>fi:R 2 3 - 1 R 2 Ong (4pmol) »ID 
NA**&0. 5pmol, 5Xl»«2/i l^ai^^n 
X.. 8Miatl 9 4*C-C3 O^ra^Pf^L, fcrpX 
ftftbfco ^^SBStly 1M DTT, 2 

30 Ml©l/6««7^y^^ 0. 5/zl© 
Ca- M S) dCTP % At52/i 1©1/9*R^ 

*>fed^«)-t*L-etL2. 5/z lOddGTP, ddAT 
P. ddTTP, MddCTP»^4*C0fa- 
^K:*Jx-P*t3. 5 ^ 1 <D9-<V >?Rj&m$:mx.3 7 

R/SfPih«cS:Jpx.fc 0 r OKiSflJSr 6 %#? y y ;VT 
$ K^T4 0 17^ h N 1. 5-3B#fB*^&ib£?T 

40 tt) ia5t-h5W5Atftfc Q t-h7^ 

^^^^jfi^lWoDNAIPf^SrMl 3mp 
1 8 R F DN A (Sffijgtt) I^D^y^U^ 

[0029] K Jico J; 5 ^ L-TBB?U*<^ia?!l#* 3 AT* 

4 nwM^ttsu l^u^u s (Drn&m^^ b 
-K-r$fi«c. x^-v-mm. 2 3 s r rna^^ — 

50 K1-£«««r»:;eUfc 0 ULO^^f-f Jj {: 



+ 



(7) 
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[0 0 3 0] 

(1) T^U77X^feft<Dftfr<D7'9'(-?~'<Dm7£b 



^m^6 -9 8 8 0 0 



12 



20 



II- (4) T?»6ttfciftSE?rj«rXjc:, DNAS 

tt^ttS^^fftX^ -e— AF 5, AF6, AF3 N 
AR6, AR5«r»^Ut 0 £ft&<0X^-f -r-«rSQfc 10 

[0 0 3 1] (2) «f»SS^9-f^-ftfflv^PCRj5fe 
M£STri ^X^X^DNA<Difi|iI 
^IMl- (1) TWcT^^/yXv y^Ky^ 
-f^ADNA*»ii:«v^ (3) 

LT. -tJx-Pixl ^ 1O20aM, AF5iAR6, A 
F6iAR6 % AF3 fcAR5«rJBV*fc 0 
[0 0 3 2] AF 5tAR6 0^7>f^# 

<fc 9 3 8 9bp£ 1 8 2bp, AF6 tAR6 J;!3, 312 
bp. AF3tAR5J:!!)24 7bp©T3 ^Xv©! 

^^X^X-x* O-frrX^X^ ( M . ho 

minis), ^-T^X^X^ TJ\»*})T>(y : <<X (M. ar 
thritidish ^a^Xw^t!) (M. hyorhi 
nis), WaX^X-r X/l^E--;* (M. pulmonis), 
^^^V ^-nyf^A (M. neurolytic 
urn) , ^-T ^X^X-^-^y ^- i>a (M. salivalium) 
N ^f^X^X-^ (M. arginini) } N 

S^IODNAirtUt LfcfflSatt 

[0 0 3 3] HJ£#|3 
^^■r ^ KPCR|:j;573i/^5XvDNA^tH 
(1) SaMS2- (2) T\ ^7^v^^LT/7^ * 

^3 ^X^XVlf ijig 

^ h I A#J Tni/^Xv^^v^ 
MI B#J 73l/7°7Xv/7>f^: 

B#J T^W-X^X^X^-^H 

[0 0 3 7] 

D73I/^7X-7©1 6 S/2 3 S r RNA^^f^- 

mm^ : i 

BB^JcOfiS : 20 
BB^J©8! : ^ 

^50 



30 



*^AF5^AR6, *5V^AF6i:AR6*fflV^ 

J3) <DjjmT*T>cRm\c£z>mm, ttasrfrofc. x 

^-f*^— t LT-tft-Pftl m1©20//M AF 3 £ A 
R 5 «rfljv^fc 0 2 4 7bpO/<>- K*Sjf (gstt 

fc#. 7iS^37 P 7 XvDNA, -7^DNA, 

[0 0 3 4] JfeftfflM 
*$iD N A(^}|$f <b ttHAft 

t hy/ADNAf(: N T^l/X^X^DNASrS-^ 
U ^ODNA»b7n l/7°7X-7©DNA(DW 

tb^ADNAlOOngl^LT, Tn^XvD 
NA£rlng, 0. 1 ng N 0. Olng, 0. OOlng^Px. 
fct^^tffltLft, ^ft&SrttffliU AF5iA 

Re^-i'^iLT, m»mi- (3) tra«Kp 

CRttfciSitMg, ^ffl^fjo^o -tote*, fc hyy 
^DNAO*»21|8«4< > Tal/^X-rDNA* 
0. 0 0 1ng*-eiB«. *tiJ*ttSr4:tflinBbfc 0 
[0 0 3 5] JgJfcMS 

KW^^Tai^X^X^DNASrlftl, 

hSrffrSL&o 7r^fPCRfflX7-f^tl 
X7^f^-AF6MAR6^ #2 0/iM» 
*S £ 5fcTE««}fc2 0 m nz:«#PU 731/X7X 
^Xy^fv-i (a»J) £L*: 0 i?X?VKPCR 
/BX^>f N-~ir lTX7^fv^AF 3MAR6^#2 
0nM*»ifc$J:5fc: % TE«^2 0 /* l KM* 
U 7=H/X7X-rX7>fv^ (b»J) ibfc. A 

fP^Lfc (*3) o 
[0 0 3 6] 
[S3] 

I 20m 1 (l/i 1 X20HJ^) 

: 20m 1 (l/i 1 X20IU5» 

: 20m 1 (1 m 1 X2O05» 

20m 1 (1 m 1 X20[hJ#) 

m^mm m<omm (^dna) 

GTGCGGCTGG ATCACCTCCT 20 
EW## : 2 

®m<DM& : 20 

BE^Joag : fficoftH (^j&DNA) 

mm : 



+ 



(8) 




13 



8*1*6 -9 8 8 0 0 



CYTACSGAAC CGTGATCCTC 
E«l## : 3 

SE?fJ<£>;g:£ : 440 

E^IJOOSS : genomic DNA 



20 





14 


* : PG8 






1-21 




22-156 




157-232 




233-254 




255-328 


tRNA^rn— KfSffi« 


329-395 


«« 


396-440 


23SrRNA Kt*5S« 



* 10 



ral/^Xv 7-fK7^^ (Acholepla 
sma laidlawii) 

IH#J : 

GGCTGGATCA CCTCCTTTCT AAGGAGAAAG GCTAACTAAC ACTTAGCACA AGATGACTAC 
TAGTAAGTAG TAACATTCTC TAAATTTGTT CATCATATTC AGTTTTGAGA GACTTAAATG 
TCACTCAAAC AAGTAACCAC ATATTAATAA TAAGTGGGGC CTGTAGCTCA GTTGGTTAGA 
GCACTCGCTT GATAAGCGAG GGGTCGATGG TTCAAGTCGT TCAGGCCCAC CATTAATAAA 
TATCAATAAA AATTGGCCCT TAGCTCAGCT GGGAGAGCGC CTGCCTTGCA CGCAGGAGGT 
CAGCGGTTCG ATCCGCTAGG CTCCACCAAT ATAAAATTAG GGTAACCTAA TTGAGATCTT 
TGAAAAGTAG ATAAATGATG TCTGAAAAGA AATAAGGTTA AGGAACAAAG GGCACACAGT 
GGATGCCTTG GCACTAGGAG 



mm^- : 4 

SB^J(^*$ : 233 



genomic DNA 



mm : 



sma laidlawii) 

: PG8 
K5!I<E>#» : 

1-21 16SrRNA^=r- 
22-188 1*—®* 
188-233 23SrRNA£rn — 



60 
120 
180 
240 
300 
360 
420 
440 



(Acholepla 



SB^fJ#^- : 5 
E#J<Dft$ : 20 



EWIOSBR : (*ftDNA) 

SH^U : 

CTAACTAACA CTTAGCACAA 20 
SE#i#-S§- : 6 
E?U<DS§ : 20 

: 

E#I<Z>«* : M<Dmm (^DNA) 

ga^a : 

GAGACTTAAA TGTCACTCAA 20 
E3*J#-J§- : 7 
E#I<DSS : 20 

ga^fjco^ : mm. 



GGCTGGATCA CCTCCTTTCT AAGGAGAAAG GCTAACTAAC ACTTAGCACA AGATGACTAC 60 

TAGTAAGTAG TAATATTCTC TAAATTTGTT CATCATATTC AGTTTTGAAA GACTTAAAGT 120 

AATTTAAGTG TTTCAAGAAG TAAAGAAAGT CTTTGAAAAG TAGATAAATG ATGTCTGAAA 180 

AGAAATAAGG TTAAGGAACA AAGGGCACAC AGTGGATGCC TTGGCACTAG GAG 233 

mmmm : m^mm (^dna) 
mm : 

GTCACTCAAA CAAGTAACCA 20 
BB3m## : 8 
E5!kOft£ : 20 

MMCOM : 

40 m<o& : 

E#J©«S : ffiO^Ig (^DNA) 
E#J : 

ACTGTGTGCC CTTTGTTCCT 20 
E?'J#^ : 9 
E#I<Z>ft£ : 20 
MM<om : 
: 

★ 50 E^J<D»« : ffi<D#R (MDNA) 



(9) #W6-9880 0 

15 

£31 : 



15 16 
* * TTTCAAAGAT CTCAATTAGG 20 



7o> i?<DM% 

//(cT'^Q 1/04 Fl 
C 1 2 R 1:01) 

mmwm mm mzm *mmw% mm % 

&Sm**TfJ}fSffl3Tg4#l^ J»S(«ja3iK^ 3-9-12 



